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(54) OPTICAL HEAD AND OPTICAL DISK UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical head 
and an optical disk unit having the stable reproduction 
output over the using temperature range, with which the 
S/N ratio of the reproduced signal becomes high and the 
high recording density of the optical disk is obtainable, in 
the case the signal is reproduced by using the self- 
combination effect of a semiconductor laser. 
SOLUTION: A resonator of the semiconductor laser is 
constituted of a high reflection film 2d on the rear end 
surface of an activated medium 2 for semiconductor 
laser and a reflecting/transmitting film 7 formed on the . 
surface 6c to be converged of a transparent medium 6 
for convergence. The reflecting/ transmitting film 7 is 
provided with a transmittance such that the intensity 
difference of the signals detecting the lights returned 
from a recording medium 8a is increased in accordance 
with the recorded information of the recording medium 
8a. Thus, the reproduced signal having the high S/N 
ratio is obtained even though a light spot 9a is made 
smaller. 
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6*H3s#^LTift^-r5. ±taa (1) 

J:-5IC, ?fJ»i:S* (L+ (T-R) ) a**b<fcofc 
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1S2 gi.nlta2 ht©rao3K«ai«B2xlci:oT 

[0026] s»siajK7«, Hffscoa5a*swrst) 

10 [0 0 2 7].H3H ¥»#U-1fettflE#2^fl!)ffiA 

A*S£l*K0¥*5l^&«£fc:5. dCd, r^lt^o 
*J £«U Hi*3ttfc**U IB^a^8 aTK*tLfc«* 

1^— tf jsfto* 2 i:«AWt-5R v ytvyt&mtt 

S5fiMSE#8 a £©Ei«a*»*<Z>»#©— £/hS<, S 

V>&»* ^<0ffi«TTn*— ^£LT, ffi 

<o*»*ix— tfojta^Ptt, ^ (1) -eia^i?^ 

-R)~ - 1) ) • (T-R) (1 

^C, DttfiE5feWOH2 0 t'^"rir;^^^^ 1/>X5 3 
<0tH2jSK||P5 4aSWt4KEItlR5 4&fVifc» 

^ID$R^l^ (A) tt> /I^V^Al 
8K"C, ffiV>«-& (B) tt, ±^V^AmSftTl^-if%^ 

(C, D) fi, *£5*jR5 4-tcJ:*Rj»*«**^fc«>, 
*^C0^ (L+ (T-R) **/hS<fc?K ESmffifg 

SftfK0*R*^*^*|-& (C) <h> (D) 
[0 0 3 0] ^^(Cfr^, ^»#l/-ifgtttt#2 0Ga 

Al I n Pfc£<Dt£®im2 b<DmiL&$mr)<Dmmz, 
0-3 0 0 cm i mm-cmxmmtt hizmmi^, ytm 

50 Sfcate 1 0 cm' 1 TabD, ?Sttl2 bOfiSHO. 03 
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[0 0 3 1 ] 5tx^^.i7<t: UTH, DVD-ROM^i' 
8 0 %tM^tz$b* £ OBI 9 

i&K 7 <2>i*#ctt, 0. 0 6SSt&0, «ffi#tf#«0. 

3 esfttBso^oiv^^o^etTtfes (do* 

-&<Z>Hffl«8Effite— ^MiC 1 0-2 OmATS^)) . C 
* b J: 0 fc-HiHB; V>*8M6 d fci^f £ d <h tci 0 , % 

\zu-*fmM<D*>*7&mtffcznz><DT\ A#&m 
mattffi^^n. s/NSiSftsct^ts. — 

ft*©»/hBBP©0!ITtt* BSPOaa*H, 0. 0 1 £i 

T-e*o> o oxgwsn&tUTfc, *a 

wwtesitfipojea^jiJE-ti-etio. 3^0. 31s 

[0 0 3 3] ft^J X# £LTm£mx.m<Dffi^tytT 

oa§OiS*ao. 4 5iO. 3 Sgft^ftO, *<D 30 
"^ttO. lfcROMCQi'&^iiO-ta^^ Hit 
flSffifZLT3mAjEJl±C03ld^ns©T, "h^ft^S 

b £ 9 fe+#;*C*fc«8MI f \Z& V>TV-/7 £J£ 
■CO 0 3 4] fr\z, £<Mfr\*, K 1 0MS£iMP*Bigirr 

£ 0 ^»#p-ifetta*2*^»f*»ajt3 a*a» 

-C-<0»SllfctH3t3 aH 3 U 1/>X4 A 

6 c \Z^tX^y h 9 aS»«"T«. «*7t® 6 c tCJR/S 

#7h9btUTinffib, #5^*^ 8 03H»flE»8 

HB*f"T-5. ^tV*^ 8 <B3HSS£f*:.8 a Offiettfigld/S 
i:TI5SjK#8 a^&cOSO^OSaft^SJS-So fESJSE 50 
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#8 a±(OlS»^-i7tHgJ*3nfc3a»«*^7Ry h9 

gsstt^ s»a^7*2sabT¥*flci^— ifett 

[0 0 3 5] ±mi,f£$£l<DnM<DMmz t ktii'£* «/h 

> * U^X (Super Sol id Immersion Lens : S — S I L) 
t»$n^aj£i»ttT, W5r/n ( r tt^' 

<o&m&<Dmxm^&&KttMftm7 & fRmm»8 ate 

figtf^fc^, RD3tOffiffi**»«P>X4A, 4 . 

[0 0 3 6] H4IJ, *^0^cO^2CD^JfiO^^tc^^ 
FSSf. fll^ (a) ttffiJHH, mm (b) ttl£ 

<DRt>K)\Z, ft/honni OaSW-TSSItaBttKl o 
*Jflv>&fc<z>T?«!K ¥»*^-if?SttiaE#2CDafiHffi 
<0*S»ffl|2 d tR»JlBt« 1 0 t<OW."C*li8d*** 
SftTV^. SP10 a©1MXtt, TtA^^y h 9 a 
Eai0fc/h$<. fi?»J^.tt, iHO." 1 Mm, fiS 0. 1 

[0 0 3 7] J: -5 iC«^$n7c:^ 2 co^ffico^^^ 
J:n«, S^%ffljat*6 ibT«/h?a:3tXjR^ h 9 a 
*^#Stl5S I L^fflV^TV^^7ci6, SWffiTtai 0± 
-C©*XtP^ h 9 aOSUO. 2^m^Ti:t^ BflP 
1 0 aco-y-TXSrO. 'UmtLfci^ M^COSWH: 
ttO. 2 5 tttO, ia»»3t^2Ry h9 b«K«^f>?^- 
S05SS»fl3€:Wr§fc«),' ^/OffiJC/^^— **** IX 
*50, fctlP 1 0 aOHKaiS*«> 0. 51Kt 

if t(Dtizf ] j >tfmmhmm\zm$>zn, s/n^^ 
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[0 0 3 8] fcfc, ISP 1 0 a«3t^#y h 9 aCDlf 
J;Dfc/h3^RJgTfcck^. Sfc, MP 1 0 atZHM X 
«, 0. 1 amJWTtt"*Ctt>^IET*t), -C-nt J: 

(c) IC^-rJc^iC, SJgOBBP 1 0 a CD h^y^rSj 
X£fiXT5;*ftY«ifi»«#*#y h 9 b<BiE««fcO 

"tl^zR-; h 9 b£ h 5 y t7fifoX\ZW.3F?Z>Jj&lY\Z 

[ 0 0 3 9] 05H *^0JO^3 (D^JSC0^sl(C^-5 
5t^\yK*S-r. £©^3<D*jfi<E>JgJ8tt, jS93*#/B 

3fefflaE*6tt, Wr&L-— if If— A3 b**A*rr5AI* 20 
M6ai, Alt® 6 a IZMfilT^iSLmzmt 5 nfc&jg 
3685 6 c*»U AW®6aiC, ¥frfc:-A3 b£m>t 
t"^aiSS!©*ni/5A 1 1 SBBSU 8$3tI6c© 

nm<Dmm\z£n&, ma&o. 8«±<z>jfe3fca*pjtBT 
[0040] B6n *5£m<Df&4<Dmffi<D]&m\zmz> 

>X4 A^ta^h*-A3 b*aas^<oa§a*3effli9t»6 30 

[0 0 4 1] 6 tt, ^Pff tf — A 3 b ifiX 

#TZ>\#S6 a<h, Aft® 6 a KAft L^frti-A 
3 b££ltT£Slt®6 bt, S»H6 b*^©<Kmjfc 
3 c***#U TtX*^ h9 a**®/£<*n5**#ffi6 

6 c tC»/h(03t^^y h 9 a S:Jg^"r^&ae>, HHEftft 40 

®<o— SKd^ ^m^}m<DWrm<D±m^xmz, 

z 2 =4px 

t^znz* ^Tc, mtfcmtom&m^T^r&MMizmyt 

Af*E, g«»i£v^P. 2 8 3), CD^7tS6btC 
±0«/h<WtJ*;«y h 9 aSJB^t-S^t^pTBBlctt- 

dCO^CO^tA^^ h 9 aCOiSaD,/,^, 
^Abtl^o 50 


*£BB 2001-189031 
16 

D I/t = k * A / (n ■ NA i ) 

Z.ZHZ, kttitWft»T^^^lf-ACD«&tt».0. 5 

TfeD, Ate Att *fje<DS[ft, n faawnjeMaE* 

L/T, *fe^7t (630nm) <Z>Ga I nPMMIsE 
J3U NAidO. 8 <hb7c 0 
[0 0 4 2] ±&Lft9i4<DM<DmiR\Zl:tlt£, Sit 

<, 0. 5 mml:t§ £ £ ^HJ^-r^^ - 7t^\ 
&*5* SK«Jttffii9E# 6 (^)S»S 6 b SIHtelfflEcD— 

[0 0 4 3] H?t4, *%0JCO^5CDHffiCO0HtC^^ 
14 (0**O»IB©a98«3tMflE» 6 <D Alt® 6a^fl 

[0044] 08H. *&mom G.<n$mv>mtR\z&z> 

Fl£Alt®6 a±JCH?«L/ffi^O<6j«F2***3e® 

U A»®6 a(c¥«^V-1fettj«^2coai^®^S 
Alt® 6 a±©^Flt^»#U—1fffittiaE«: 
2 <D\tif)&W&— &3l£&fc<bT*5, CCDS 6 OllJfi 
©»tt«c«fcn«, &&&K1fimz>i£Z>i:lih\z. 

[0 0 4 5] i9ft **W^»7©geSO»JBK:«« 

®6bco^®ic, *3ttfP^**f «R»S!6*n4f5A 
1 l^SBHLfcfec^T^O, ftfite^4co*Jgco^^ < h(W| 
fllCMSnt^s, Slt^co^n^^Al lilt 
H A< ^■U^Py^ATf'fezKUjL— Az^D^^ATfe 
J:^ 0 COS7(^||JfiojgSiic:J:n«, Slt®6b^¥ 

[0 0 4 6] mi ltt, 9 C0HJSO^§i(C^ 

(Catadioptic) Scoa^*^«flc 6 Lfc fco 
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3 b*«A»fr-5(HI«E«CDA*tB6 at, AW® 6 afc 

ttfa?&izmizmi$ftfz&MytM6 c t, xmm6 a 

«ffi*C0SI*H6 bCO^HiC, S#*lRl 3£^f£Lfc*> 
£C9fl9 oHiS60Jg88(CJ:n«, Slco|SJfi 

^gT&££t^5, /J^b^fgt&3„ 
[0047] 012 (a), (b) *SS9i<Z>» 1 0 

<D^m<DMm\z&z>yt^y k*^*t. cico^i o^ints 10 

CO^ggte, S^*3tffi«E#6 tbTS-S I LSfflVifc 
fccoTSD, -t<73«*3tS6 c±ic«, »/hcoBBPlO 
a*^rr5Jg:itjfi3tJKl 0*^lS$tlT^^. S 
*tjK5flttl0«, H0 (a) KI^TJ;^::, ±I10b 

0£>_k®l 0 btrB8*fbfc3tt:-A 3 d«fijtt5^ 

□ 1 0 a*MMl<f£U-^y£<D&ftmz>rz&, S/Ntfc 

Jt)tJKl 0O±@l 0 bll W— ;&fflK«#LfcST'<& 
£v>, Gaffl©PMSffittT?*>J;<, mm (b) 

[0 0 4 8] ft*5, Sl-Sl OG^fejfiOJgSglCiS^ 
T, *W*V-tPStt«*2+t^ *g*C9ffittjI2b, 
ffitt«««2 f feJ;^3fc*ffllB««2 g*+ftMin»:V^ 

»OiS*»3t^#y h 9 b J;5lCbTt> J: 

v>. £ftfcj;t), ^nso*»a>3fiSE»3fc^#^ h 9 b 

*»<0 h ^ y ^ fc*f bTf^ff#tCf2®S^^fr^ £ t A*rJ 
m^tmi 0 */bv>t*>J;v>. cmtcJ:?), fg2*omsc£> . 

[0 0 4 9] anil ^m<Dmi KDtm&mmz 

0H, RMCQ7^$-^ASffil 2 2 CO— ^CDgfCfS 
SI! 1 ^-^2 2 090^1*2 2 1^^ 40 

LTEHS"f 53^5^ 7,2 120i, ^x-fX^ i 2 0.<E> 

fssjii 2 1 \ztt\^Ttzmn^£ft??&4<D j mm<DMm 
tmmzmt&2tiizyt'\y h i t, yt^y k i *3tr>r 

7 + >^$«'J-7 : &-^2 3t, U-7^E-^2 3 
fflSA^Jfc^y H 1 ^X^X-f >^7-A2 4t, 7t^\ 

^ k i zmwi-tzyt^v kbi^2 s t, yfr\y h i tc 
ffla-rsm^sa9i*2 6 Ttx^x^ 

12 0COSS12 2COTO^ITH 7J^-aC7Afc 50 
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W"T?fc<, S i ^*HW#£Jfib&#U 
[0 0 5 0] fl|^«lS*2 6te, 7t^\^ H 1 fcWtSn 

7 >r t d r>/s* 7 ^ «t o xffi t 
me>mmm j i%\ztt\i, z.nz&mmmmz&^Tyt^ 

y FK»*2 5\zttlsThyy*>ifMm&'£li:<S> i b<D 

;Mi— sfcfrst (^5Vx^t£«, 5S?*««th P. 9 
5) CJ:^T4^ct:^:fcT^^ cicoit>y;u 
■y— zK^Stt, =PB^-i7 (Wobbled Mark)*W^»(cK 

^^Tl:-A^I^*i*^-fgtt«*2 
L"TS2aS!lffllS r SC < i:^:oT45 0, ffiH»a>5iR«i£* 

[0 0 5 1] H14I1 JK^o; K 1 £^SU (a) 

tt-e-©fljffiia, i^h (b) tt^o5pffiHT*5. 
hih yeriTsZ 1 2 o±s»±^ff-r«»±^5-r 

-if g ttfiti* 2 t . l^— tf SttfflE* 2 ^ 6 

>x 4 a t , u-if etto* 2 *sa*-r 

3 2i, 3'J^-^U>X4 A*^^ff3tt— A3 b 

i fr£<D&mT*MmMj&znfcfcmmi 3 t^Eg 

l/TV^. aW*3Kffl«E* 6 6 c <D^m\Z, 

mi (c) tmm<D^v y hvt<Dmn 1 0 aswtss 

X3 6rtl:M^n, ^\^h^»X3 6H>X^>y 
2 0<DIE®/1 1 2 1 t CT, dCTTUfflSfbaolEfiJ* 
[0 0 5 2] S^M^lft6^, S^T^n = 

2. 0 ^w-r^fi^u > h^^x^b^o, mzo. 6 

mm, S^0. 9mm, Hi. 8mmWt§, CCDS 
W*JtM<«#6cO*ll36S6 ell ??±^7<y3 1 co 
— flB&^-T*. ifc, 7?±X^-f^3 ltt, IEJE^^ 
L;^aa53 1 at, ^E£*5fei;§[HIJB3 1 b^r^L, M 
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ft*7tM 6 c £JftfaT fe cfc H« 
C00533 H15 (a), ( b) fi, d©» 1 1 <©H 

(a) h±ib, raa (b) ttm#ffl<0Sflffign?#*. 

£0, S^4 6 O^fU -t©±SC±ffl*K4 6 1, 
TEfcTgBmS 4 6 2, ^tcSteS 4 6 3 S-ttt-en 
mtiLL. ffitti4 6 3 ^«*®tCi«£itlK4 6 5, « 
B»rfi»B&±iR4 6 6 *»JBftb&fe©"C*-5, it 10 

KStJK 4 6 5 i:SBJ*7t^«#: 6 CDS^TtH 6 c ±©£ 
»aigJK7 <fcT?#*S*#/£UTV>-5. SttS4 6 3 C9 
SS«»PS*Ba>£«l$ 4 6 4 a £ jfc*Sffi 4 6 4 b COffitt^n 
?tl3/im, 5 um"(?*f9,- i3tt-€-n-etl3 0 0 m 
m, 5 0 jtrmT^^o ±3511^4 6 1 tt, "±SMMS4 6 
1 a t, »<05fcS8«5*S 4 6 1 b, 461bt, 

7t^fflSB«S4 6 1 cA^SS, ?SttJi4 6 3CQf£g£B 
tt, f£Jg$^S5 4 6 4 a , 4 6 4 bl:±t)«$Sft 1 3 
3te«M8*fS4 61b, 461 bC^IIlT, 

^£tl£ 0 C(7)^SiBtt»l jLtmT, *j£JBS£»tt3 0 

[0 0 5 4] H16H 

Tt^YX^ 1 2 OTH 1 0 0 u.mm&<Dffi'bi&& 

ifiSM»#X#y h 9 b 

'V=^>^-rSi^S*i*^. 30 
[0 0 5 5] B17H zK#tt*S"r.- h7y?fi 

»6 0 0 0 r pmJWJb^Tt-x^X^ 1 2 0 <D®m$kitfii& 
Sl'^^C^^e, [^tc^f *f]#8 0 dBJK . 

Jh, f*3 0kHzK±**«Bias. ««»fcU— # 

T, 1 0 kHzS«JK±^K»ifi««»rU-1f3tC!)'*fi 

5.. #«{tiffl$*l54 6 1 c IC&/W7X£(TO0b 40 

T#*Wi«««4 6 1 c iT3!fl4 6 2 tCDWOflB^ 

[0 0 5 6] ffiffiJl4 6 3CDW*l-tbTtt, A 1 G a I 
nPMU %iij[fiB6 3 0 nmTW. 
fflfflt*6 0|ffljf*tt2. 0, NAHO. 8 5T&0, « 
«t£M6 c±-CCOTtX#^ h 9 a<DZ,7fiy MM Xteu 
3 (2) ^S^^cfcofCJKjO. 2jLim<fcfc5. 

[0 0 5 7] ^ir, :^f^^gI2 0CO»fp*|» 

Jtx-fX^12 0tt, : E-?2 2ilJ;oTS^ 50 


) #12 0 0 1-189 03 1 

20 

1 2 0 (OtsItefCcfcoT^i;5jE'i&JEi:U"^^>5>3 > 
3 7©/^KJ;oT3t^>r^i7 l 2 0_L£ff±£frU 

tfcD*s»*»«rsaitjiBt«i ood5Spi oa^ 

h'yt 9 btfjittttiU COiB»*3t^ 
#y h7£9 btfiytTjXi? 1 2 OcofS^/il 2 1 Kg* 

[0 0 5 8] H&zmLTte, ft^^X? 1 2 0tS» 

Lfc^au' A*r^co^s§*^iciiiJD, swaetKi oco 

MP 1 0 a%mi'T*mftU-'tfm&Wi&2\ZAML, 
¥»*lx-ifffittj|Efr2*aE«|-r*. dCD**#U-if 
SttJaEflc2^»JR«»©aWtt, 7t^ttlgBmM4 6 1 c 
<h~F«««4 6 2 tcomc!>Jt«fflfiBT«ftan, Jfettffl 
SB«I4 6 1 cd^^a«#ibTS0lfl$ns. {f^- 

«aa*2 6 fa, is»Rncfa3iafta«2 x^Aitbfe^ 

^^712 0^^CDM0^ICS^V\T h^^^>yffloo 

1ft*— A3 atXO^T— A2 4^SLTh77 + 
>^^fTPo £7c, B£U#tCte, JtT4 7s2 1 2 0 co?2 
fiJS 1 2 1 {CfHfiS^V^S^^Scou-ifJKStU 
»r*«fc5t¥»*l^-1fSttflfe»2&B»b, #5^ 
1.2 0*6OHl3jeic<t0RM«#S*«-rs, 
[0 0.5 9] ±E«J«©3e'5 ? -f^^Sfi2 0CJ:n«,- 

(/N) Jt^xRu; h 9 a©ita«0. ^Jh 
5^57i|Btt0. 2 Mm, h^^^t^^tao. 2 5^ 
m, if)V—7m<D&-2\L mo. 0 5 umtLfzm^ 

3B»a*tt*9 40Gbi t s / (inch) 1 
0, 3. 5<>fr^7^m ^J4 0 GB<^IH»§* 

[0 0 6 0 ] B18 fectCXH 1 9 tt, *%9§<D3§ 1 1 O 
0 co§i □ 1 0 a cojgtt«, H18 tC^-T J: 5 C 
^^V— tffgft«Efls:2 tLTt— A*2ESOfe<7)*ffiVi 
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K©$eHrtT?iSSS»3t^#y h 9 b ©»«#:*&£:& fc 

Wit. &m&m<Dh7y*>inz\t. mi9\ZTfi 

[0 0 6 1] 0 2 0 «, #^©31 1 3 <DMM<D&m\t 
2 , 6 2 4<fft-en«i $ tltc 5 ft©ft5V XZ> 5 0 10 

<t, &% ; t-<7,z %vmzmm-&2, 6 2±^±^ 

•> K 1 Sl£lteoJffitC^-r-5-9-X^>->3 >6 4<h. # 
7, ^ > -> 3 > 6 4 £SKSrr 5 ElteSnj— T^E-^ 6 5 t 
^-r^o'Hie^'Jny^-^ 6 5 -9-7.^>->3> 
6 4*iES5n«nIIfr6 5at, 3-i>6 5bi:io 
TgJg^fU Plld>t6 5 a£KKrf -5mB£H6 5 c, 6 
5ct*5fi:5. Z.<D% J \-y h* 1 *5«fc^-9-^^>->3 > 
6 4©*j6«, SfSl 0O|«fiO}gJ8tra«T?**. £© 

£3. 5-f>fibfc|&, I2S^fitt4 0 0 GB(CT 

[0 0 6 2] H21B. #*9i©SS l 4 ©IfcKOJEHBK: 
«*3t^^ KOflS®H**-r. uO«A7K1H 312 
©§y&©fl^©*f#I.V>X4 B. *5.£Z>*S I L©i§BJ!* 

H*Ci*3nTH«. ft*. Stt*.j5iaR7©ftto»3 30 

[0 0 6 3] ^©®14C0Hft©fiEJ;tl(l 

*©#«««, fi»atiaK7 1***^— ifsttflt 

E*lKJ;oTtttt«ft**©^fcV»#IBSjWgJ«-e 

^Ufe^-a-, &jfl7t®6 cTOX<|i-> hS«l~2 w 
mijc?<ftM, d©S»Sia^[7TS»$nfc^© 

©&fl8®©iS£*r&2 d©SW^^PSr^Clt(cJ; 
[0 0 6 4] 

^^zs%^^( 7.^^m.\z^.n^ %mi&fcim<Dm*)yt so 
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£-T*E<!:K:«fc?>, ftX#y h«*/hS< LTfeSNtk 

©ft^s^fi-^^^n-swT, *m&v— tf©gs^ 

tfca*»<, ft?^f **©*IE»*ftft;*«pJI)B«!:J&:-6. £ 
7c, IE»J«*|£* 5 ©R 03t*ttW L&«*©3MaSa*IE 
»«#©8E»*«l::j6 i;T*3 < fc* J: ■3 fc£#tfiatflt 
OHPOiJ-f XSa83er*iltCJ:D.- ftX#-.v hffi£ 
/h£< LTfcSNifc©^V^S±M^*^#?.n-5©-e, * 

3B©jB»s3w-&v»fc«>, «ffljaflE«Hfc*3fc^T?9* 

[ias©fflmftiftsj] 

- [Hi] **W03BlO*Jfi©»«K|R.5^y KtcH 
U (a) «flfflK0, (b) ttJ&BH 

©*fi£$r^-ria 

[04] *3sgaoSB2©SIJfi©}K!BK««3K^y 
U (a) ttfflSH, (b) «j&®0, (c) fite©* 

[05] *^©^3 ©*tt©Jg«fc«-53te'sy K©fl3 
®0 

[06] *»E©JM©*«©»llK*S3te^?/ K©fll 

®0 

[07] *5S^©^5©HJ6©Jg!ilC«53t^y K©ffl!l 
®0 

[08] #f£BJl©3S6 ©HJfiC^K^S^'Vy K©fflJ 
®0 

[09] *!5!IOS70||iClil:R5JtA'; 

E50 

[010] 2fc^©^8©me©^SglC^^3t<\<v b*© 
fflOH0 

[011] *^©^9©3US©JgS8fC0l-5Jt'\y K© 
ffl!lE0 

[0 12] (a), (b) H*38BO*10-©*lO»- 

[0 13] $.&me>mi 1 ©*Sfi©»IBfc«*Jfc-7*-f ^ 
^S6«©#4«H 
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